Advances in Applied Mathematics N A28t g, 2020, 9(4), 520-526 Hans )0
Published Online April 2020 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2020.94063

Stability of Stochastic Two

Connected Neoclassical
Growth Models

Yang Chen, Jianguo Tan

Tianjin Polytechnic University, Tianjin
Email: 1224770502@qg.com

Received: Apr. 3", 2020; accepted: Apr. 14™, 2020; published: Apr. 21%, 2020

Abstract

In this paper, our aim is to investigate the stability of the zero equilibrium point of stochastic two
connected neoclassical growth models affected by white noise. By the aid of Lyapunov functional
and Itd6’s formula, we obtain a new condition on the exponentially mean square stable of this mod-
el. Finally, we give two examples to explain our result.
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1. &ip

AP S, I BB O KR TR A S R I E BN T2 B TR MOE. P2
TR FCX T A AR DG, H — LSO RATRT A S % (1] [2] [3] [4]. —HORUL, MEFAX R H B
HIsme, ER e R E RS — N RGN E . Bk, ZEAMAEZWN RS ESHIEN.
WA AR, C8F X TR FRREN SR B, [SIWFFE 7 BENLI o) 77 R i F8 808 E 1R 1Y)
B, []ﬂﬁﬁ@%@%ﬁl}if LMD )RR T 1 AT I A1 E S A AN 2 1 1) BEATL 58 458 100 B A DG 68
HefaE [71FIF Lyapunov-Krasovskii 72 B 72/ LMI VR & IEIR M H A A2, e 7 — 2Bk AE2R 14
&mﬁﬁﬁ’ﬁ HAsENE. [8IWFF 1 HEHLAELMEEIR ) ) RGt i AasE . BiAh, Shaikhet #FFE | —285CT

MR RGAREVE. Bl (9B T — AN M RS SR I B R BRI AR BN I AR S g T
P2 (101318 1 K T BEALHR SN I G023 B vy i 1S S ASE R 1)~ 72 52 3] 1 e P R AL K BE ML B 520 1 1) £
SEVESI T (118 LMI A5 R 1 77 VR B 0PI AN A DG IR ol g A AL A 1 08 75 52 () A50E M4 AT
BT [11], ARSTIIRZE 852 2 e A LA SN N B PRAN EERE R o A AR R F2 1 s (AR e 1 . 1A B
JEEHE, ERHMEE— AT Shaikhet ) Ffffa e HmI. L, FRATBA FH LM FEASE
A ETHR R R E A R A S BIE IS LT, AN S 2 1 5t v DA R ASE 28 e () 58 T, {H2
LGS, A @G T A s 1) R, Bt AE A SCE BRI LIRAT AT LR 3, kAT
() 32 BT AR R A2 4 B A AR T 3 2 Ul 26 A B 2 E M

HoE, BAVG T —NPIASFH IR I 7 22 70 87y U KB A ) &R 48, AL

X, (t) =ax] (t —h )e_‘ilx’(’_h’) +bx, (z‘)—clx1 (t)+0'l (x1 (z‘)—xl*)w1 (t),
X, (t) = a,x;? (t —h, )e_§2x2(’_h2) +b,x, (t)—czx2 (t)+ o, (x2 (t)—x; )W2 (t),

xi(s):gzﬁi(s),se[—hi,O],izl,Z, (1.1)

X8 a,b,c,6 RIEMNZEL y, 2Lk 20,i=1,2 . 0,0, ZHEL w (1), w, (¢) ZAH I AR AE Wiener
WA, (), x) ARG DI

AT PR U . RS A, BRAME 1 — s TA AT . R =, Jdigs
T AN BEALET S R ) P R AR B T AR e R R S YT, AT PN TR IR AE
(SELISIEAE

2. EETIE
(EFIBTHAE R 3, (1) =x (1) —x » AT RGE(11) I HAGF
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¥ (1) ==cy, (1) + ale";‘x‘* [(y1 (t—h)+x )7] e ) —(x]* )yl :|+b]y2 (t)+ oy ()w (1),

@2.1)
32 (1) == () + e ™ | (3 (1= )+ 22) 08 < () | (040, (1) (),
BERR, & =8 — i =12, AT AL HERGQ DIV 0 F[12];
Z, (t) =—qz, (t)+b,z2 (t)(b]x;/xl* —¢ ),u]zl (t—h] )"’0'121 (t)w] (t), 22)

z, (Z) =—c,z, (t)+b221 (t)(ble*/x;k —-c, ),uzz2 (t —h2)+0'222 (I)W2 (t),

513 2.1 [10]R% f(x)=x""e" x20,5,21,6,>0, WHEKMsupf(x)=K, » HAWHEy >1,

x20

—1
._1 Vi .
K.:[}/’—J . JFHy =1, K =1.

1 eévl
BLARGRDFET12], y(r) RQDIER A BIfF, p, ZQ. D ELBIN R AR IELE h=h v by,
E I,
FEX 2.0 REQDIIVUEN y(s) = ¢(s),s €[-h,0] » FHFMRIREII 7 Fa i€ U RAFAE — %W A
C 1#13

E|y(t.9)] <CE|g[ e *.120.
B 2.1 [13|BAFE AN BRE Y (1,4) H 2> 03X T RGEQ. DI () WAL
EV(t,y,)= qle/hE|y(t)|2 ,
EV(0.9)< a4 -
ELV (1,,)<0,6>0,q,,9, > 0.
RGN BRI TR, e, |4 = supE|¢(s)|2 o
3. AABEHLE XS REKET R E M
PR A2 RGEQ2. D) -Tl7 i i 4L

J>1 (t) =GN (t)+b1y2 (t)+aly1y] (t_hl )eid‘lyl(tihl) +to (t)wl (t):

P ] 3.1)
7 (t) =G0 (t)+b2yl(t)+a2y2” (t_hz)e Panntich) +0,), (t)wz (f),

B 3.1 X T 1EHd,,d, M A>0, FHEFARERRL:
d, (A -2¢,+o] +a,K, +a,K e )+ d,b, +d,b, <0,
d,(A-2¢,+03 +a,K, +a,K,e™™ ) +db +d,b, <0.

R 3.0 IR RSQ)WDE 31, MRKQMNE T8 R R R
W] WA ERAERIZAY, (10(1) =< D2 (1), WERATE
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LV, (1,y(1))=¢* {/igd,. V2 (0)+2d, 3, (1) (@i (1=h)e ) ey, (1)) + dot v (1)
by (1) + 2,3, (1) (o (1) + @ yp (1= )& 20" czyz(t))+d0'2y2()}
e {lidi V2 (1) =23 de.y? (1) 4 2(dyb, + doby) vy (1) (1)
e a0ty ()23 day, (1) (=)o )}

2
<en [zd,. (2-2¢,+07 +a,K,) 7 (1)+(dib, + b, )32 (1)
i=1
2
+(d1b1 +d,b, )y22 (t)+ Z:dl.al.Kiyi2 (t —hi)}
i=1

V()= dak [ 2 (s)ds o Bt BATHEA

2
LV, (t,y,) =" Y. daK, ("] (1) -y} (t-h))

i=1

BV (Ly,)=V(Ly(1)+V,(ty,), RIEH

2
LV (t,y,)<e” [Z d, (/1—2ci +0’ +aK, +aKe" )y,.2 (¢)+(d,b, +d,b,) y; (1)

i=1

(b )2 1)+ Ky o~ )}
=el’[d (2=2¢,+07 +a,K, +a,Ke™ )y (1) +(d,by +dyb,) 7 (1)
+d, (=26, +0; +a,K, +a, K, ) y3 (t)+(d,by +dyb,) 3 (I)J
o |:(d1 (2-26,+07 +a K, +aKe™ ) +db +dyb, )y} (1)

)

+(d2 (/1 -2¢, +0; +a,K, +a,K,e™" ) +d,b, +d,b, )yz2 (t)]

BB 3.0, FAUFEI LY (1,,)<0 .
EV(0,¢)= zzjd,.Eqﬁf( 0)+ Zda K,j E' g2 (5)ds
P

<(d, vd, )§E¢f (0)+(da,K, v dya,K,) j"h E' M g2 (5)ds

<[(d,vd,)+(daK, vdaK,)]|d|
HRAR 2 2 B B (1, 0, ) HOF R, TRAT

EV(1,y,) Eeﬂidiyf (1)= (d, ndy) e E|y(o)].

BRlit, MRIGEH 2.1, RGEQR2MZF-TH miE R8I TRz .
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4. £

FEARATH, FATHAEF R RAEST R
Bl 1. HIERZ3.1), RATDVIXPATTREIES TR SE, R/

a, =50,a, =50,b, =32,b, =32,¢, =60,¢, = 60,7, =3,7, =3,5, =1,5, =1,
h, =0.06,h, =0.06,0, =1,0, =1,d, =0.0516,d, = 0.0516,1 = 0.

EIEEIE 2.1, BATE

Bk, BATHE

d,(A-2¢,+07 +a K, +a,Ke™ ) +db +d,b, =-0.0449 <0,
d,(A=2¢, + 03 +a,K, + @K, )+ d\b +d,b, =—0.0449 < 0.

Pk, EER 3.0, REGDREEITTREN . R, WRESE b = 41,6, = 41 I HILESH R
FFAAZ . A

d(2-2¢,+07 +a K, +a K™ )+dpb +d,b, =0.8839>0,
d,(A=2¢, + 03 +&,K, +a,K,e™" ) +db, +d,b, =0.8839 > 0,

MR, RECHREARER . RATE p (1) My, (1) FIHIIRIE N p, (5)=0.35c0s(20s) »
32 (5)=1.65c05(205) 5 €[~0.06,0] . L2 4, RENIEL T 1. W T RHEC.DNEMRLHE
BITTREER  E n — A, ARG T E 2 I HRRRFEC. D EMREATREN .

2

t0ﬁ6 08 1

Figure 1. When b =32,b, =32 the zero solution is exponentially mean-square stable
1. 2 b =32,h, =320, EMEIEKHIFRE
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Figure 2. When b, =41,b, =41, the zero solution is unstable
2. b =4Lh, =41 B, BRFEE

Bl 2: HEFRSGB.1), BATEFEARSEHA RN :
a, =30,a, =20,b, =10,b, =10,¢, =35,¢, =30,7, = 2,7, =3,6, =15, =1,
h =0.06,h, =0.06,0, = 1,0, =1,d, =0.0289,d, = 0.0319, 2 =1.

WIEGIH 2.1, BTG

I, WA
d(2-2¢,+07 +a K, +a K™ )+db +dyb, =—0.6995 <0,

d,(A=2¢, +03 + &K, + a,K,e™" )+ d,by + d,b, =~0.5301<0.

P, e 3.1, REQG.1)ZIREIITRER . £ b =25,b, =25 FF A ESHRFFAAL . IXFE,
d(2-2¢,+0] +aK, +a K™ )+db +dyb, =0.2125>0,

d,(A=2¢,+03 +a,K, +a,K,e™" )+ db, +d,b, =0.3819 > 0.

ZEREW], RHEG.DEAEN . BT SHIAE T 1E 3 K 4.

Figure 3. When b =10,b, =10, system(3.1) is exponentially mean-square stable
3. Hbp=10,b, =108, RGQG.DHIEHHFRE
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Figure 4. When b, =25,b, =25, system (3.1) is unstable
Bl 4. %5 =25, =250F, REGC.DIFBE

MBS RERATATLE 2, RGEG. DI EMRREE TREN . 2RI, 4 4 RUIRZEG.DHIEMRZA

FasER o

KA R, EEAENIE RE(b,b,) X T RGN E MR EE.
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